ISSN 1345-5354

Japanese ]oumﬁl of Medical\Bhysics]

BEEZYIEZ M




= R
7 B
ey & [ATLI0E S B NI R AR ATGEIC 51 % 3 7 R 125 ¥ — FRREO B IRt
PRI S HIEERE 7 — % v s =T NG i, AR, KRBEE, IS,

MiAKG ., Dsar @ r g, KT 5% RUBEEEA, W HE RS, fEHEt, B R,
WACHA, TSHERRIE, BANER, M (B, B e

(RPT 435
RERE
2021 FERPTRELHE (BFHSCH) - MCA - BHAmia EREOME
2L
RGBT
RPTRELHEZH G : U-Net & W= S FilEZ OB Y ' X2 V7 —3 3 VIZEIT 5
YV ITNPA T =B =T AT =2 3 VORR
MEAES, —R3EdgE, ERR, SOREGE, KEED, s ) 7ay, KIBEZ -
RPT & M E 2 E GRS - BEPET 12 46 5 B{RALE A b K O 7y SR SRl 1E % IRl g2
19 7V =207 — 2 D%
FREEESE, KRS, AEHHBZETE, AR TSl e
RPTaETHEZEGH XL - 2R SHREACB T 3, 3RICBARAAR=2—F Lty b T —2
W ERIEORBEOEEI Y 7 A v 7 =2 3 VO, WENEY 5 2ty €Y 7%

FH 72 AT
KW ST, FAA BB, TG, R oo
MRS
IR R ARG R B P RHR 2 B 3 — 2 DT
T TR -+« e ettt e e e
2
[ BRI ER] “Physics of Nuclear Radiations: Concepts, Techniques and Applications”
JEERSTAZTT] « -+ e et

EHIS L OHOEE
FV, ISTLE, Fra, TLEVFYV

BRI

(E5shahA]

ARSI S N E M e 85 L 2niig, (fh) HAEEME L v & — & alfEd s R
AR SN TOBRFEDTT THOIRD, FEHEH» 5 @EHEFOTHORRE T T
B ROFIRD & FFafi & 2T TR &,

T 107-0052  HUHREX AR 9-6-41 JYARIRE L 3RE —MALNITEN Aol 1ERebh 2=
FAX: 03-3475-5619 E-mail: info@jaacc.jp

FE O - BERD & 5 &, HELSOFGGR, BERAZNTHEE T S0,

ANANAANAANANANANAANNANNANNANNANANNA!

17

19

20

21

22

25

26

43



CONTENTS

REVIEW

Technical Report: Quality Assurance for '*’I Seed Sources in Permanent Prostate
Brachytherapy

Working Group on Issues of [-125 Seed Dosimetric Assay; Tooru Koima,

Shinji KawaMURra, Yuki Otan1, Takahiro YaAmaDpA, Hiroyuki OKAMOTO,

Takeshi KAMOMAE, Osamu YAMASHITA, Takashi OosHITA, Tadahiro KUROSAWA,
Yuichiro WAKITANI, Takashi HANADA, Atsunori Yorozu, Kenta NaNtwa, Takahiro MoTo,
Gunji HASEGAWA, Yu FURUHATA, Katsuhisa FUITL -« -« veeenemeeniniii.

INTRODUCTION OF AWARDS OF RPT IN 2021
AKINITO NOHTOMI #+ v+ v v vt e vemnmnnseeeeeetannaeeeeeeeeeuunnseeseeeeonunnsaeeeeeeennnnnns

ARTICLE REVIEWS

RPT Doi Award: Effects of sample size and data augmentation on U-Net-based
automatic segmentation of various organs

Takafumi NEMoTO, Natsumi Futakami, Etsuo KUNIEDA, Masamichi YAGI,
Atsuya TAKEDA, Takeshi AKIBA, Eride MUTU, Naoyuki SHIGEMATSU -+« «cvvnveeeees

RPT Doi Award: Iterative framework for image registration and partial volume correction
in brain positron emission tomography

Keisuke MATSUBARA, Masanobu IBARAKI, Miho SHIDAHARA, Toshibumi KINOSHITA,
for the Alzheimer’s Disease Neuroimaging Initiative - -« -« -ccooeeereeiiiiiaaiiiaan.

RPT Doi Award: Investigation of clinical target volume segmentation for whole
breast irradiation using three-dimensional convolutional neural networks
with gradient-weighted class activation mapping

Megumi Ovya, Satoru SuciMoTo, Keisuke Sasal, Kazuhito YOKOYAMA -« - vvvvveveen

INTRODUCTION OF RESEARCH FACILITY

Introduction of Medical Physics Course at Hiroshima University
AKITO SATITO « ¢ v vvmee e ettt tiitaee et et ettnnaaaeeeeetanunnnasseeeeennnnnns

BOOK REVIEW ettt et et et e e e e e

COLUMN: Chicago Report

Chile, Guam Island, Czech, and Argentina
Q0110 1 D0 R

EDITORS INOTE v ccveemtttanttt et et e e et

17

19

20

21

22

25

26

43



PR 45 43% 1 Jpn. J. Med. Phys. Vol. 43 No. 1: 1-16 (2023)
fREH
BT LS T T B B RIUR AR A TR 51T 2
I % 125 ¥ — NRRIEO R PREE

LRI ER NI FERGT T = v S V=T s N L IR, REMERE®, ISR
BIARKZS, MR A I 45T KT SRS BEEEAS, B E—EC, fEHRELE
HOREERY, RAEERY, RERILY, BAINERY, M 8T Ik

U TIRAIA AL Y ¥ — AR

PRORE KBRS R

PN HREE A

SR e

PENLASAMIGE Y v — IR R R

AN Vv 2 T U e

TERIERI R RHEBARE 5RO B

SRR AR R MR b B

O R EBAARR A I R A v 5 —

CARAMMBEAHART 4V b —=THh&

VB SR EIR A R E (A

P ENLR B B R v & — AR

UHA&TRET 2 2V

B S e

PHARAY T 4 Vv 7 A&

7y aNg kAt

Ta—u X545y 7 &t

Technical Report: Quality Assurance for '*’I Seed Sources in Permanent Prostate Brachytherapy

Working Group on Issues of I-125 Seed Dosimetric Assay; Toru KOJIMA', Shinji KAWAMURA*?, Yuki OTANT,
Takahiro YAMADA", Hiroyuki OKAMOTO?, Takeshi KAMOMAE®, Osamu YAMASHITA’, Takashi OOSHITA®,
Tadahiro KUROSAWA?®, Yuichiro WAKITANT", Takashi HANADA', Atsunori YOROZU", Kenta NANIWA'?,
Takahiro MOTO", Gunji HASEGAWAY, Yu FURUHATA', Katsuhisa FUJII"

! Department of Radiology, Saitama Cancer Center

*Graduate School of Health Sciences, Teikyo University

* Department of Radiology, Kaizuka City Hospital

* Atomic Energy Research Institute, Kindai University

®National Cancer Center Hospital

® Department of Radiology, Nagoya University Hospital

" Section of Radiological Technology, Kanazawa Medical University Hospital
® Radiology Department, The Jikei University Hospital

? National Metrology Institute of Japan

1% Japan Radioisotope Association

! Department of Radiology, Keio University School of Medicine

" Department of Radiation Oncology, National Hospital Organization Tokyo Medical Center
¥ Chiyoda Technol Co., Ltd.

* Medicon, Inc

'» Nihon Medi-Physics Co., Ltd.

'8 Acrobio Corporation

" EURO MEDITECH CO., LTD.

* L EH (corresponding author) W IRUAKFERFBE I FER BB 2 B8 [T836-8505 b IR A A H T WS 6-22]
Division of Radiological Sciences, Graduate School of Health Sciences, Teikyo University, 6-22, Misaki-cho, Oomuta, Fukuoka
8368505, Japan
E-mail: kawamura@fmt.teikyo-u.ac.jp



PREEY P 55430 15

B Py
B
1. IL®dIZ
2. FRIEO AR

2.1 MR E RIROHEE

2.2 MUFEEEEEHE N L—H ey 74
23 YUINY—FTvkA

24 NvFTvkA

2.5 AR EEEHN

251 BEFHY 2 VEEHEE (F—XFx 17

L —%) 12X % AH 50 EEEHE
252  Y—NA X —F T X AR R
3. I — FOMIEEH
3.1 &7 AgX100 CK[E Theragenics Corporation ),
HLEM L TheraAgX100
3.1.1 7 AgX100MIRDFE & A TT
3.1.2 7 AgX100 O iE PRAEMAH]
32 N—=F 7%V —2Z CKEBD#), X :
STM1251
3.2.1  MUEORMEE AT
322 N—F 77FV— 20 RGEAE]
4. JWERDR
4.1 HDR 1000 Plus (Standard Imaging )
4.2 SourceCheck 4Pi (PTW #k)

4.3 CRC-15BT (Capintec, A Mirion Medical Com-

pany fl)
44 IGC-8B (HAL A 7 v 74%h)
5. D S FFAMN
6. F&®
7. AVER LN BT B REEFHI o BLIK
8. flgk2. 7 v — MR

R &

1) RHERRGH —~<% Reference Air Kerma Rate; K; &;

RAKR

A Rl X O ZaE L Emh S
1 A= VOMEIZBI 5 B P oL RE ) — <%
VURVDSEA Y VA TIALF—THY, Iy —
FCTdskeVAEH &N 5. HiidGy-h 'atlm7%
EHVHNL. BE/INRERG ORI EEEHI T H
WHNLS Z LD,

2) 225 —~<iE  Air Kerma Strength; Sk
EFEE LTI RR I — <R EZIZRLETH S
A, HAL (Gy-h™ ' m ™) ICHEESSHHIR S b 2 L AT
b, FEIBAEAE L 7o T A BE/ MR OMES
BT, BRI —~HEITEINLZD, BEHEOM
HEMETHH SN S Z L%,
3) GHl ML —H% ¥ 54 Metrological Traceability
A S 2 RFF L7 F ESG R I EHAME A 72
EDETHI L. ENICBIT STy — FoMIEREE
FHIITIE, MR - R D,
4) Y Y7V —=FT7vE4 Single Seed Assay
BE—D2—2 %R LN 2 ikziad. fEB
FHE & B IFIEN 5.
5) (M) #—bY v Y (Source) Cartridge
BECHREZABETLRICEHT2T7 7Y r—%
2, HIET LR O R
6) #EMA  Source Model
SRR & o TR 2RO % KT M5
Fr. TheraAgX100 (5 ¥ = = v 7 2 4k) % STM1251
(BD#t).
7) #RZ 47 Source Type
BEBHR TR SN RIEOWIIZIR. BRIEAK
EMLAEN/zbord s, €T AgX100, £ 7 X
NS Y FSL (BE, €9 Y 2=y 7 R%h). N—=F7
TXIV—RA, V—RAFxv S, sAv )y, L
749 7 (LLE, BD#h).
8) ¥R N ¥ Source Holder
Y VBB TRIER A — M) v VEFEET 7
DIV B HE.
9) HXIEEFHN Relative Assay
AETE ML —HE) 74 RS TV R WER
Hizid. FHlgoOIREE, MikllBiFsInE
TOMEKT A& T, REEZERLTLFHIAET
H5.
10) F=ZX% %1 7L —% Dose Calibrator
FEE =T & A2 JORH I R 358 o 0 i % 505
%7 VIR,
11) Ny F7 v+t 4 Batch Assay
BEOMIEE —EICFHIT 258 A—F) v Vi
fETiThbN b 2 EN% v, Ny F 5l % grouped
seed assay %2 £ & DITIEN 5.
12) BIRJgStiE  Apparent Activity; Aapp
H TR 3855 O e\ SR & 08 L7236 D, Bq
RCiTRINL SR, ENTEESNS PIY —
F® Auppld, 11.0,13.1,15.3 MBq O =FEHTH %.



Jpn. J. Med. Phys. Vol. 43 No. 1 (2023) i

This technical report provides useful information on the current status and issues of quality control in "I seed source strength
measurement for Permanent Prostate Brachytherapy in Japan.

With the spread of I seed brachytherapy, the traceability of source strength measurements with the single-seed assay was
established in Japan. This allows medical facilities to measure reference air kerma rate of *’I seeds with their own well-type of
ionization chamber. However, it is difficult to maintain the traceability chain because the "I reference air kerma rate standards
have been hardly utilized by medical facilities so far. Meanwhile, some serious incidents of contamination of the different source
strengths and dead seeds were reported in Japan.

To address the specific issues in Japan, JASTRO Brachytherapy Subcommittee established a working group (WG) in 2021. The
goal of this WG is to investigate the management methods of source strength measurement used in medical facilities, and to dis-
cuss the ideal and practicable methods of source management such as verifying the number of seeds and source strength. Initially,
a questionnaire survey was conducted to facilities offering 'I seed brachytherapy in Japan. Sixty-seven out of 95 facilities
responded (response rate 70.5%). This survey revealed that 41% of facilities did not perform either confirmation of the number of
seeds or measurement of source strength. There are several reasons why the source strength was not measured in those facilities.
For example, *’I seeds are provided under the sterilized conditions; quality assurance by source suppliers is reliable; and there is
not sufficient staff.

The single-seed assay is regarded as an internationally standardized and the most reliable measurement method. Therefore, it is
an essential measurement technique to ensure traceability of source strength measurements. However, our survey found that most
Japanese facilities do not perform single-seed assays. Meanwhile, some facilities have performed batch assay as an alternative
method, in which all of the multiple sources in a batch are measured while loaded into sterilized cartridges. Although the measure-
ment by the batch assay is less accurate than the one by the single-seeded assay, the batch assay does not require re-sterilization of
the source and can be performed quickly. It might be useful to detect unexpected errors such as differences in the number of sources
and abnormalities in source strength.

In this report, we will introduce several methods of source strength measurement that have been implemented in medical facili-
ties. The quality assurance of **’I seed sources in prostate interstitial brachytherapy should be provided not only by the source sup-
pliers but also by the medical facilities that use sources to treat patients. We hope that medical facilities will refer to this technical
report and use it as an aid to quality assurance in their own facilities.

Keywords: '*I seed, permanent prostate brachytherapy, source strength measurement, batch assay, quality assurance
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INDEPENDENT ASSAY RESULTS

Seed Model: AgX100
Seed Manuf: : Th Corp

Distributor Name: Nihon Medi-Physics

Distributor Order Number: |ID## 5~ )Lic%

Distributor Order Numbe¥: 085 5 ~</LE28
PR, Order Number:[ Certification
| E— Reference Oste: 2017/06/16 | (sT)
Mean Seed
ma
035
Capintec $/N: 77354
O S D
Time:
Reference Date 7
2017/06/16 PUBEIN, i
. ORI Hram)
0386 143 035 1
VERGRTEEW SOt (LA A e ————
RESULTS: W L 7 eadihE MEROFTHHN TRRE@D L5N0A
The mean of this assay was within 5% of the manufacturer’s certificate mean: YES THd: YES
Each seed assayed was within 6% of the manufacturer’s certificate mean:  YES ERBONTEHS TREHED 6551
NTHS : YES
comeradbyoue, SWERAAS LIS
The reported results ed in h the criteriy by the AAPM Low Energy

Brachytherapy Source Calibration Working Report (Reference: WM Butier et al, “Third Party brachytherapy source

and physicist Report of the AAPM Low Energy Brachytherapy Source Calibration Working
Group”, Med Phys 35, 3860-3865 (2008)) for verifying source strength by performing an assay of at least 10% of the seeds
in the order, ensuring the mean of measurements was within 5% of the stated certificate mean and that the result of each
single seed of the sample was within 6% of manufacturer’s certificate mean.

This assay was performed using a well chamber calibrated with direct traceability to the National Institute of Standards
and Technology (NIST) and the y Calibration (ADCL) at the University of Wisconsin =

Radiation Calibration Laboratory. This verification was performed from the assay by the
Certificate of Calitration.
Form # F1042-A Pagelof 2
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Jr—2zx4Ly b (NEED

BrachySource® Seed Implants, Model Number: STM1251

I = g oo
Manufactured for: Manufactured by: 4. I,E\IJ = *FE %ﬁ
e casmm " |COPY

P IO ek s WLy — FOFHINCHERITE 57 2 VBB 2 54

Minimum Apparent Activity: 4.6 MBq Certified Source Quantity:

Midpoint Apparent Activity:  15.3 MBq Leak Test Date: 2018/11128 —
Maximum Apparent Activy:  15.9 MBq 1SO Source Ciassification: 1S0/99/C64221 7N j— .
Lot Number(s) BBCY0082, , ,

Reference Time/Dale: 1200, UMCIGMT+9 hours [Osaka], on 2018112111

The enciosed sources consist of a radiolsotope-coaled cylindrical core pellet hermetically sealed within a
itanium capsule. Each brachylherapy source is calibraled by measurement in a re-enirant ionization chamber
with the measurement traceable to the U.S. National Institute of Standards and Technology [NIST]. The

e oo e s 5, By e 0 s 4.1 HDR 1000 Plus (Standard Imaging#t)

passed a leakage eting the of IS0 5.1.1, Immersion
Test (hot liquid), shomna ess than 0. cskeq of removeble lodine-125 activly.

The midpoint is the middle of the range, not an average of the strength of the sources. The apparent activity |—J;f iy 2’4“’%_’%“"/]\;(7%()?0);?%&1;‘ 7'] N F 0)%‘]"&“ C: {) )—jﬁ W

and air kerma sirength are measures of radiation output, not the contained activity. To calculate the contained
activity, multiply the apparent activiy by 1.7. The sources must be re-eak tested six months after the Leak Test
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RESIRS

2021 4EERPTRETHE (BEFHwm LE) - MCA -
BEHEATE BEREOME

YeFh ARG G B

AL TN

2021 4EFE O RPT#ELHE (BFHERCHE) - MCA(Most Citation Award) - EH A EE R EL T L7z, JRC2022D %
iR, THEZEHBHSIMTONE L. 4o HE 1L 2021 SE12564T E 1172 Vol. 13-4, Vol. 14-1, Vol. 14-2,
Vol. 14-3 [ E N RF L 42O 6, B EGE, KRS - MRIEE, HOHHGEE - 51 - Do 350
AT ITVICBTLREFmLIEREINEEZINT L T2, 2019 ICBBSNmLOI B, &byIH SN EA3HE
DS MCADIEG- SNFE L. bET, BEHFERA4LDIREINT LA ZHEINZEGTFOLIERLE MCAGR
X, BHEAREIDTOLEBYTT. 2B, MFHSEHM IOV L, MXNEOMAILHF LB LE 7.

1. THE (BFHE)
[ Wi #5395 : Diagnostic Imaging]
F3L4% © Effects of sample size and data augmentation on U-Net-based automatic segmentation of various organs.
¥ ¥ : Takafumi Nemoto, Natsumi Futakami, Etsuo Kunieda, Masamichi Yagi, Atsuya Takeda, Takeshi Akiba,
Eride Mutu, Naoyuki Shigematsu
% 45 1 Vol. 14(3): 318-327 (2021)

[#%P<% - MRI4¥F : Nuclear Medicine and MRI]

i X4 - Iterative framework for image registration and partial volume correction in brain positron emission tomography.

# % : Keisuke Matsubara, Masanobu Ibaraki, Miho Shidahara, Toshibumi Kinoshita on behalf of for the Alzhei-
mer’s Disease Neuroimaging Initiative

% 5 1 Vol. 13(4): 348—357 (2020)

(Hiehtiiias - 5Hl - P55 © Radiation Therapy Physics]

#w X4 - Investigation of clinical target volume segmentation for whole breast irradiation using three-dimensional
convolutional neural networks with gradient-weighted class activation mapping.

# 3 : Megumi Oya, Satoru Sugimoto, Keisuke Sasai, Kazuhito Yokoyama

% 5 1 Vol. 14(3): 238—247 (2021)

2. MCA (Most Citation Award)
F X% - Overview of image-to-image translation by use of deep neural networks: denoising, super-resolution, modality
conversion, and reconstruction in medical imaging.
#% % : Shizuo Kaji, Satoshi Kida
% 93 Vol. 12(3): 235-248 (2019)

F % - Influence of the size of nano- and microparticles and photon energy on mass attenuation coefficients of
bismuth-silicon shields in diagnostic radiology.

# 3 . Reza Malekzadeh, Parinaz Mehnati, Mohammad Yousefi Sooteh, Asghar Mesbahi

% 5 Vol. 12 (3): 325334 (2019)

FiisC4% - Automated segmentation of 2D low-dose CT images of the psoas-major muscle using deep convolutional
neural networks.

# ¥ : Fumio Hashimoto, Akihiro Kakimoto, Nozomi Ota, Shigeru Ito, Sadahiko Nishizawa

% 5 Vol 12 (2): 210-215 (2019)
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Title: Effects of sample size and data augmentation on

U-Net-based automatic segmentation of various organs

Authors: Takafumi NEMOTO, Natsumi FUTAKAMI,
Etsuo KUNIEDA, Masamichi YAGI, Atsuya TAKEDA,
Takeshi AKIBA, Eride MUTU, Naoyuki SHIGEMATSU
Publish: 14(3): 318-327, 2021

74 FV i U-Net® V75O HB) £ 7 2 v 7 —
YavIilBILEY VTN AR T F— T AT —
EINIOY L S

FH BB, ZORSEESE, BB, UKBGE, ®H
e, BUERE T TAY, KRiEZ

WEEBIaryy—) Y ZIZBWT, BUWBETHE
AT —=YaroF ) HERSHEG AN TES I EERL
T&7. —hHT, ERERIE—HEGRE LT, F—7 W
BT XA, BEIZAN, BENIA 28T 5. £
DL REHBROFEETIEED L S5 WOREBIBALE R
OMIFE-> XD LTwAV, K id, U-Net & IFidh
% R EE € 77V C computed tomography(CT) [ {§ % &=
BLizLE, FERTHHEBBOLEIIL>TET AV T—
Ta YORENED X IZBLT B TR,

R L7727 — %ty MIgEaFs & iaiEso 2 380 i
MCTW{RTH 5. 5 IR TR INE D 556 5E B 2 HIW,
B, JERE EEOvRr AT —32a v EREHMEL. KER
FEIF TR IEANITRERGE 232 iEBI A FHVy, Lk E D& 77 %
VT —avEFH L7z 556 FE B OF B DWW T,
FIB6ERZBETFMOIZDODT A My MELTlAL
7. R D o500 FEFNI B MICHIV, 10, 20, 30---500 & 3
T OFEBIE A BeRERIZ I S &, % % OFEIEFIBIZ BT
F A bty MIT BHEDED X IZELT B2 R~
232 FEBI O WAL DV T b [FAERIC 23 JEBI 2 7 A b v T
&L, FRY @ 200EBIOHA 5 10, 20, 30-+-200 & A E B
RS &7z, HENE 5 B EMNGE 2 AT L7z SCEMGE
BEMAEETVONERE RO LFETHS. FL—=
VTR PENYTF—Yarby M4 LIIHEILT,
Z5IEHEDE LIz, 5ODEFNOMBEE LI EE, FAb
oy M A REAERE L7, UNetidtZ AV 5—T 3
TR IKHISNEFFHETVTHY), AL TIE2
WIEU-Net #EHE L7z, T—FF =T Ay T—=Yarkwn)
7 — & MR E T, AR O Wi E VR Ll g% 2 7%
WZHEWE L 72, & 1213 Dice £2 %% (Dice similarity coefficient,
DSC) % w7z, DSCIEIEMMIf% & U-Net 2540 L 72 W% D

Jpn. J. Med. Phys. Vol. 43 No. 1: 19 (2023)

1.0 " — —— Lung
I e = —— = + Bladder
09 E——
74 - ~_ Heart
1 Rectum
0.8 somsaeskamenasanse s ===+ Prostate
(@) DSC=aexp(bx) +cln (x+d) +e
8 0.7 Regression Data
-— +  Lung no augmentation
— +  Lung horizontal-flip
0.6 +  Heart no augmentation
— +  Heart horizontal-flip
* Prostate no ‘augmentation
= +  Prostate horizontal-fiip
0.5 . --= +  Bladder no augmentation
— +  Bladder horizontal-flip
Rectum no augmentation
: Rectum horizontal-flip
0.4
0 100 200 300 400 500

Cases

B1 EBIEE DSC OFHPE. Aifl 2B £L, #Edh i DSC %
LD, B & a7 R o Fig. 4
% — )

HDZFRL, HUEZRTIOTHS. HAEWITIEIE
Wt Ay TF—2a s ThHhILERT.

JEBIECE B, DSC a2t & v, HAizEZ 7a v b
L, WG EARE 7z (K1), fkfdsi, K65,
AL, HESEN, FEIWVMTD L. R
F—=TRArT—YarvEFHLT WL O, FERUILL
KEiA —Z A F—a VX VUM 20T — 7 &
WLTHEBELZbDOTHE, FHLIEMNBENZVIEE
DSCiZ LA L7:. DSCI 1005 EMFLE $ T3 A &
L, 200 EFILL ECTREL, SHICHREHPLCLH T
DAL L 2oz, DIRUAOETOIREICB VT, L
KA —Z A5 —3 a3 OB E > TDSCIE AL
XA VIEFI T DSCIE R L7z, i &S] & 1
B, BERE, B8O 100EGILL EICB W, A RiEY —2
AVTF—=a OB X > TEREE 2512350 L 13
ERSOMEEROL. FIZIE B (¥ cikt—7
AVT—=2ar i LO3ERNE S —T Ay T—Vard
) ® 150481 D DSC A RFEE TH - 72.

AREFFED ML, KB 7 — & BUSF AR 2 7 A o
F= I HEROBICEREEZLNSL. RRLE LT, ARk
DORRIERFBET VOB R T =5+ =7 A V57—
va r EORE, W REROEMES Ik SRS A0
B H D L VW) ZEPBITFOND.

Mam e LC, OB DSC I i % R L
7oA, WD EOFE T -5 TIIEALDEGRO LT X
F—=2avHPuRETH L I AR E N ARt —
Ay T—a 3, iR, B EBCTHEHETH -7

S E XM

1) Nemoto T, Futakami N, Kunieda, E, et al.: Effects of sam-
ple size and data augmentation on U-Net-based automat-
ic segmentation of various organs. Radiol. Phys. Technol.
14: 318-327, 2021

A BATSC (BIESRBO 2R AR R R A 8 =)
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Title: Iterative framework for image registration and
partial volume correction in brain positron emission
tomography

Authors: Keisuke MATSUBARA, Masanobu IBARAKI,
Miho SHIDAHARA, Toshibumi KINOSHITA, for the
Alzheimer’s Disease Neuroimaging Initiative

Publish: 13(4): 348-357, 2020

&4 MV RPETIC BT 2 R E & b f R AR
WIRAIEZ FRHCAT) 7 L — AT — 7 Oft%
FHREMESE, TORIEE, BHEER, KR

PET (positron emission tomography) o Z2 [ 5-f# e A 2
WX BERDORTIZ L > TR EIZBT % PET B{R O
FEAE (BT REiR ) 1 ZRBMARICRE LT LTV, IELWE
WEPHONLL 7D, COBE % WA REaR LA
27 )V N A = — 5 (AD; Alzheimer's disease) B # D
BEMLTBY, BaAEEMEIEL & L7290, WPET M
BoEREE T2 RNER>TWD. OGS ERMMEE
MIET 2 HEPHE CRES N TV A, MPETHRAEIZB W
TIEPET ¥ EE A O midnAs ) B4 (PSF; point spread func-
tion) & MRIAR AL THAG L 7= f# ¥ Wi 5 % il v T47 9 MR-
PVC (MR-imaging-guided partial volume correction) %%
I<HwWHENTWS, —FTMR-PVCOXR M E L TMR-
PET W OfLE G HDEFEDEELR ZITR TV EV)
Bz H 5. €I TEHZOLIEMR-PVCEIZB T A ES
bR EOMEZ N T 57-912, PVC & MR-PET 4
B EE bR EFEEICIT) 70 —247—2%, PoR (PVC-
optimized registration) Z &% L 72",

PoR OEREIX % [ 11277 9. PoR TIIMICHER EB Y
MR-PET B O A8 & GTMIEIZ L 52 PVCEFEAT L,
VOI-level THiilE X N7z Hi{% (synthetic PET Wi{%) % %
9 5. KIZsynthetic PETHi %% PSFTAL—TY V7L,
JCO PET W {R & [F] U 55 f# 6k % $§ O synthetic PET i {§ %
T 5. FOH%, ZOAL—Y 7 L7 synthetic PET
F{R L ILDOPETH R & DA EEDLEEITH. Lk, [k
DML % i A DM X 2B RN T 5 F THED
BT, B S N7 12 RBV (region-based voxel-
wise) & W L, voxel-level D#liIE W& % ST 5. A
25— v 7 L7z synthetic PET Wi {§1x MR Wi {5 2> & 1% 72 %
HIEHR & PETHEA 0 O EMOM S & o T b 720,
W OMRME R & OALE A DS & AT, Lo PET W%
EDMEAEDEN) £ L &) DD PoR DALHLATH
%. ARWF%E T 1L ADNI (Alzheimer's Disease Neuroimag-
ing Initiative) 77— % X— 27 5 924, (W & 164, B
BERRANBESE B 5844, AD ¥ 1844) @ "C-PiB PET Hif§

20

Jpn. J. Med. Phys. Vol. 43 No. 1: 20 (2023)

BV ted  [EOURIN [ pvcorectes [N [ pv-corrected
by GTM

3 3
VOl-level PVC KA Smoothing
W

PV-cormecte
by RBY

M2 2.74 mmDEDENASNBOWIE Geine” o
Fig. 4 £ [W—)

K OMR T1EF W% % B% L, PoROEH zilm7z. &
TR E LTtk &EB ) MR-PET & A 8 & O'RBV #:
12X % PVC ATV, K#HIED SUV (standardized uptake
value) DX /M (SUVR) Jo OF € D I N2 B (CoV; co-
efficient of variation) % ILiX L 7-.

Bk E PoR & TOMBEADLEHRDEDZEIZHRKKT
2.74 mm B U 3.02 1 Th o 72, AKEIFIIZ 2.74 mm D7
MO NBIOW % K 22/R. K717 MR-PET
FD A VT & ) ARIEEAEEN 25D 2 AT O SUV 23K <
oTHY (M2kE), 20T EPVCEITH L ZDMEFTD
MIIEHSUVE S AHBRICKLS oz (2L ). —H
PoR Z#H L 723A I MR-PET IO H .o 72 A LA S
¥ (K241, PVCHDOSUVIED HARZRMEIZ R - Tw
5 (M2HT). EBIZZOFITIERAT62.3% b DSUVR
DENAELNT:. F/2PoREZEMT LI LXK, itk
LR THEBEREBANEHOK TN ERTALN. &
NS DREFIZPoR IZ & o TMR-PET B O i Ay X
N, EMEZR SUVRIEAEH SN TWEZ L ZRIBLTWAS.,

A5 THZFE L 72 PoRIC K - T, MR-PET MOz 31
MR S, PVC L7z O MDY s b 2 L HUR
SNz, PoRIEAMETHEM L2730 A FPETZJTh
{, F=NIVIFIVAR=F—A X=V 7 RE, MR
T1583R1% & PET/SPECT WM& D545 & TIesEh D 0 A iE A
bEPHEELRSEICOBAMETH Y, MR RE YA
A= TR BT AR BT E 5.

SEX M

1) Matsubara K, Ibaraki M, Shidahara M, et al.: Iterative
framework for image registration and partial volume cor-
rection in brain positron emission tomography. Radiol.
Phys. Technol. 13: 348-357, 2020
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Title: Investigation of clinical target volume segmenta-
tion for whole breast irradiation using three-dimensional
convolutional neural networks with gradient-weighted

class activation mapping

Authors: Megumi OYA, Satoru SUGIMOTO, Keisuke
SASAI, Kazuhito YOKOYAMA
Publish: 14 (3): 238—247, 2021

A4 M EAEBEBRIBICBE T 5, 3RITEARAR
Za—F V% v NT— 7 EHWEREN RO QB & 7
AyTF—Yaryo, AfNEs 7 Aty ¥y 72
W 72 MEHE

EHREROSH, BA B, EIEE, sl

AV CRIFBRAERF O Y — 7 v b (R AR,
Clinical Target Volume, CTV) @ H &yl 34 Hic, &g
FHEFNTHS3D-UNet @M L, ZOWEEDOFE %
ToTWwa., 51T, WRFRET VI TFHELT) BRI
H L CTw ik %Z # LT & % Gradient-Weighted Class
Activation Mapping (Grad-CAM)? % H \», 3D-UNet #*
i OBRIZE R L TWw Ao HILZ A Tw 5.
EREFEET AP TFMEITIBRICEH LT 2 HIEO ] H
ik, EFVOME, #EHBRAZ CEHERISHICELTHEH
GifRERA L, HEESMEoMEEHICHTE S L
WfEshs.

FLBE AN B OB HER IR HERZ FIF5 2 8
bhoTBY, BEEREO—HRE L TiITbhTwb. AE
mAEMBRE O % —4 v b (CTV) OlFsimizay, F
BTIThbad, HEMLT A2 L2k ), EHREHEE~D
BHEZERTE S EMFEIN TV, FH LI EZHIC
HBELTETVWLIREFEETVO—-DTH 5, 3D-
UNet % 72 CTV @ HEh i 36l £ 7V % 192 4 0 B
F—=F VTR L, Wo60%0BZHIHTTALI L
kD, ZoWREEZFMLTWS. ZOME, 3RITOH
%% AL 353D-UNetz W52 212X Y, 200459
LV RN S WEEE F—= 2125 b 5d, ¥4 A4k
¥70.85 LLE E BEAEORFZEY L ASDMREZ BT WA,

FHELIFISHI, EETFHET VS THZTOBRIIED

Jpn. J. Med. Phys. Vol. 43 No. 1: 21 (2023)

1 723U AR $ I 4T o CTV @ 3D-UNet & v 72 8
i ZhE IR 3 % Gradient-weighted class activation
mapping (Grad-CAM) heatmap. (a) d & OWi{%,
TR LI P A 479 M, (b) Grad-CAM heat-
map, /R Tt L 72T ENA T4 SN TW BT
® heatmap fEOHiIPH, (c) 3D-UNet Z Ji 7= H Bl i 1
AR GR P, A B, (BA@mL oXs
Y S )

WoeERT 0% WHILTE 5 Grad-CAM %, CTVH
B ZF 4 3D-UNet \Z@H L, K10 X 912 3D-UNet ¢
BRI 24T ) BICEH LTw 5 Mo b2 s Twv
b, WEFEETIVO L) GEWAEE TV R BRIRIOGH
TLHICE, LX) BHHATET AN TFUET-> T
LNEHRHTELIENLEF LVWEEZONS. K11
3D-UNet 23 F#ll %47 9 B2, FUMoOEEZ T T1d%k <,
WA D72 5 T, RNOMOFIE D B L T 5
YA B2 L EZRLTWAS. 3D-UNetH & D X 9 &
WCHEBLTTFHZITo T ANEZIBTELILICLD,
EFNVOWE, BHIRA L L, EFVo W iE: IO %
MHEMIPEOSNL EWFTEX 5. ZTh o 0BT HER
S OMEER, 0w TR ERO S E oM EICE
WysEEZONL.

SEZXM

1) Oya M, Sugimoto S, Sasai K, et al.: Investigation of clini-
cal target volume segmentation for whole breast irradia-
tion using three-dimensional convolutional neural net-
works with gradient-weighted class activation mapping.
Radiol. Phys. Technol. 14: 238-247, 2021

2) Selvaraju R, Cogswell M, Das A, et al.: Grad-CAM: Visual
explanations from deep networks via gradient-based
localization. Proc. IEEE Int. Conf. Comput. Vis.
2017-Octob: 618-626, 2017

3) Men K, Zhang T, Chen X, et al.: Fully automatic and
robust segmentation of the clinical target volume for
radiotherapy of breast cancer using big data and deep
learning. Phys. Med. 50: 13-19, 2018

PEZ AR I HRERY),
RFD S H (BALARFIERT - THKE)
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Introduction of Medical Physics Course at Hiroshima University

Akito SAITO*

Department of Radiation Oncology, Hiroshima University Hospital

1. EEBE

JA B RFTIE 2012 4F BE MY Bl E AVt i S 1, [R2W)
W 7 v — T OB SR S F L7z, BRI ERY
393 52 JBC AT A3 35 3 BE (https://housya.hiroshima-u.ac.jp) &
IR BRACT D IR B A A Sk BE U BiG # X ~ & — (https:/
hiprac.jp) ICFTE T 5 EEWH L 54 CHIEHBIGE %
ToTWET. 20224 FEDOIEFERFER AL, 1B LR T
%, WA S A TY. AW B OB BE R IERR (2
5 2 ARFREDS K2 DTV E L7225, 4f
A RAERT CICAET 2 RFARESEZTBY, st
TN — T OIGEDSEEER I TV R T .

[ BRI v & — T3, SRS CT v
IaLb—F1H, V=T v 7 26%RA L, 2021FDFHET583
BloEREZFERLTWET. 2095, VMATA 20841, SBRT
AIIBIT, IO DOFEREEBUFHHAR I b BmIIZHL) M A
TWEY. FmEBER/MUFRGREE LG &GRS
M CT I & % W48 st =/ MREIGI 2 1T- T D, 2021
FEOFEBTIHBDEREFERLCOFET. Z0EFNIC, D
AEA DGR HRES2514 81, HURIRASAPIHIBEEDS 876 (W
b 2021 4FFEHR) T, MBHFFE OB X0 IRL W BGBE
BHREEZRML T T3 BEERITOVTid https:/housya.

hiroshima-u.ac.jp/information/results/ % Z % < 72 E .
2. BBEH

I B RO RFERAS LR IE 201345 X V) K2 H-1:
RERMORE L2, R¥FRELZZITANTHET.
20124E D F DRI I M ERZ ML L TB Y, 2022
FERTRECTE 234, BL114 (O b4IER 0B
T) BHEHLTNET.

ENOHEBEEHICORBBYICSIMLTB Y, ENTIX
PHITS #8 2%° Python i B &2 1L L &3 5 KMl &<
B L, FzESM TR R I s 1 0 e
WS (http://www.hicare.jp) & IAEA O LA 12 X 5 )ik
BIHBEO ML —= v 7 a—2 (2016, 2018, 20224E[E)
Tl 2N T 2% L, BEHRGEROE RICHEST2HE
WINCREmAIC S LTS,

3. MAREH

LB KFDOEFWEIFE 7V — 7 Tlah 4 %7 —~
WY HATHWES. BLUSKk, BHIGHEIIBIT 5 ke
WIIEZE 2 vl & L 728k 2 IR B 2S5 2 K5 OF, ARG
EORIRIZ BT % 5HIIZE 0 & N THREZ H W 7-Wf7E £ T
ML W EI Z R L CnwEd. ShETONET—~
ZUTIZWLOPZT L 925 FEMIC OV TR EBRY:
DEZEYBBEGE 7 NV — T Dk — A X — ¥ https://housya.
hiroshima-u.ac.jp/medical_physics/ & &\ /272 & 72
WwEEnE g,

3.1 BEZFARGHRAEICOIREREICET DR
IMRT T HE 2 AR D /N O ¥ — 2 % Bk 4 70 5]
MPHEET LI EICXY, 3KICMICEMERBIRTY—%
MESAE EH L TWEF. 3D-CRT Tld&NeHHEigt
RAFEZL MIBEHC BT 2 AT 0¥ & H OfE A Tk
M3 5B A A L iRE L TWA— T, IMRT Tl
FEOHICFENR S N5 BEAHEEE D8 RN 2 R IHEA T
WEHA. FITERADZ V=TT, SR EME
TUIT) ZALZGAL, By RALOTFRT IV TY) X4
REELILRY. COTHEICLDH VAR P
JEIRLAEE AAT DTV B N LAREIZ X 5 PRSI
Wb oo, IO L ) BEREEED T v < fFHT
B2 REOMMEAIGRE D T LI

25 [
B | ofEt
15 +

® 10

ﬂ 5 /(/b—(/ /0—(/
NMV‘Q\OI\OOO\O'—‘N
cCoocococooosoS
AANAANANANANANANANAN

FE

i

1 REFEBEfs L - LA S

i

* K (corresponding author) B KSR HLE IR [T 734-8551 A BT H X i 1-2-3]
Department of Radiation Oncology, Hiroshima University Hospital, 1-2—-3 Kasumi, Minami-ku, Hiroshima 734-8551, Japan

E-mail: akito @ hiroshima-u.ac.jp
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WY NRARTFHNZONWTIIEFRADZ NV —FTH N LA
BEHWZTFUNI AT LAOMBEEEELTBY, L DK
T OWGETIEA ¥ < 5340 & MR BN GAN % v T4
KT 2L FHLTEEHEL, (EROT V<X ALK
ERFoFMTE R LA =504 b HCFNT 5 2 AT A
ERZELE LY.

IS OB EMER T V< S AR A HF5R1,
LA DR THV TS IMRT OR#HEMN %2 27205 0
Ti37% <, IMRT OFE &4 22 SR AR LD
R CHMEE TR WHEP 2 FRT 5 DIHENDEEZT
WEF.

3.2 EHRIHENA S ZERVIEIHRE

Fa DTN —TTIIKRRKRF L OILFENZEIC LD, FER
WA A S EHCTFRE= S Y AT L O3 EIT-> T
9. ROV AT AIRIAFICEZEINIAATITLD
Al 32 O FEF TS, KA IZEDL] RE THRRFIZEIE
TEXLMRE=Y VAT LD %IT>TWEF. Micro-
soft Kinect V27 * 5 Z W, CTY I 2L —% Ol
REREOTA VLYY —ZiEINT2T7 7 ¥ b A E—#
W AT, HIIWICH X 5 ORENE & AR 2 BIES
BTIVT) ALEMIELE LY.

3.3 HE£YFMEMIREICEET SR

BRRIGHE TV L IGHETINE, PR CER L
7EHEETI S, TGO R R I O RS 2 5 7
WZEREIRICLTVET. L LERIE, BREEOA
vy —ay 7EIZ X DB ORI, BE S ADKFHAR
SIZE BEBMHOFPHERAEESRIY) 2 FY. 22T
Fa D7 NV—TTIE, BREHIIHRISEZ 5 7286127
SN 5 EYFNENHE (BED) O w2 I L, H#r
B CE U CRMIEIER o BED & [A] Uit 2 Wi < X % iRk
FH3: ORI E T > TV ET. FEREHM O R
Z o AT &5 BED O A E O SN & #ifE 25T
XBHVATLADMEEIT->TVEY. 20T — <3S
BIHERE A — 7 — 2 eI & 2 ISR & L CHiEstE
LTHY, RERFORFYHMIET —~OED—> &
LoTwnWEdg.

WERE & BED O FRIZZ & TRARAHEHAEZ D H 0
ZUTIERL, BB CHERT Y-V VIC OB E N
FLET. 4DV —FTlE, SBRTOEHTHWE
A VLB, £y b7y TOMERE L BED 55 O
JERIZ & > TERMICLELY =TV 2 @2 NIZEHN L,
PER DY BB E 2 IED W TR E L7z dosimetric margin
D% 25 % BED O 356 1234k L 72 biological dosimetric
margin ZZE L L72"Y.

e N

3.4 ANTHIgEZRAWCIAR

CZFTEADP T TCELMET —<IZo20n T 2N
AL FE L72As, dEfFIE AN TG % v 72058 2558 Bk
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